Abstract-Lagrangian relaxation technology is used to optimize the integrated planning model for supply chain, which is established by the factors such as price, inventory etc. To reduce the duality gap of lagrangian relaxation, an improved method with lagrangian relaxation and genetic algorithm is applied in the model. The number results prove the effectiveness of the model and algorithm.
Ⅰ. INTRODUCTION
Supply chain planning management is the main content of supply chain management. How to set up effective supply chain planning model and how to solve it are the key problem of research on supply chain management. Generally, supply chain planning includes two kinds: centralized planning and decentralized planning. The centralized planning demands that participant organization units reach high-level integration, which is often realized in an entity subordinate to a company. For the decentralized and independent entity on supply chain, planning is usually made by negotiation [1] .
Many scholars have studied supply chain planning model. The research can be roughly categorized into the following three kinds: coordinating supply chain based on contract [2] , using mathematics planning model for supply chain planning [3] and combining mathematics planning method and distribution strategy to make an overall research [4] . All these studies have got certain achievements, but they show some limits, such as too much dependence on supply chain collaborators' information quantity, only applicable to planning of special production background [5] .
In the paper, integrated planning model is set up to connect and coordinate the separate and independent planning in supply chain. Lagrangian relaxation (LR) is used to seek solution of the model. To reduce the duality gap of LR, an improved method with LR and genetic algorithm (GA) is applied in the model. Examples are shown to prove the effectiveness of the model and the algorithm in the end.
Ⅱ. INTEGRATED PLANNING MODEL
In supply chain management, choosing partners involves many factors. Among these factors, price and inventory factor are representative. Price is the key factor for enterprises to gain profits and is sensitive to market changes. Inventory plays a very important coordinating role between up and down stream. Up and down stream planning are intrinsically combined by price and inventory.
A. Upstream Planning Model
First, the variables of upstream will be defined as follows: 
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Object function (1) and (2) mean maximum of up stream profit. Constraint（3）means stock constraint of upstream. Constraint (4) means the ith resource (r ui ) constraint of upstream. Constraint (5) means alliance relation between up and downstream. Constraint (7) means the stock charge of upstream.
B. Downstream Planning Model
The variables of downstream will be defined as follows:
The input of downstream from market. The unit tax value. h : the unit stock charge. 
Object function (8) and (9) (Fig. 2) . The terminating conditions in iteration are：
The price function of up and downstream to the market can be defined as follows: Z min (7), (10)- (14) This is a complicated non-linear mathematics model. In the following part, LR is used to seek solution of the model.
Ⅲ. SOLUTION METHODOLOGY A. LR for Integrated Planning Model
In recent years, LR has become an important method to solve complicated planning and scheduling problems due to the following reason: the technology can give better near optimal solution to complex planning in feasible time and can make measurement to optimization of solution [6] . Steps of using LR to seek solution of supply chain integrated production planning model are shown as follows:
Step1 Use LR multipliers to relax the constraints (3)- (4) and constraints (10)-(11).
Step2 Establish the dual problem to original problem.
Step3 Use backward dynamic programming for solving sub-problems.
Step4 Solve the dual problem. The sub-gradient method is adopted in updating the multipliers.
Step5 Construct a feasible plan. To construct a feasible plan, the dual solution is modified to ensure that constraints are satisfied. The list-scheduling is applied.
Step6 Evaluate the feasible solution via the duality gap. Once a feasible plan is obtained, the corresponding value of the objective function Z is an upper bound on the optimal objective. The value of the dual function Z * is a lower bound. The duality gap (Z-Z * )/Z * is a measure of the feasible plan.
B. LR with GA for Integrated Planning Model As we know, the duality gap is used as a measure of planning optimality. But the results are often not satisfactory because the duality gap is too big. To reduce the duality gap of LR, an improved method with GA is applied in the model. GA was first developed by Holland and De Jong [7] and is based on the mechanics of natural selection in biological systems. The major genetic operators that reflect nature's evolutionary process are reproduction, crossover and mutation. GA is implanted in a wide variety of application areas, such as planning and scheduling [8] . We adopt GA to the feasible plan to reduce the duality gap of LR. Steps of using LR with GA to seek optimal solution are shown as follows:
Step1 Solve the dual problem. Calculate the optimal LR multipliers.
Step2 Use the optimal LR multipliers to solve subproblems. The list-scheduling is applied to construct a feasible plan. Repeat the above steps to get a set of feasible plan.
Step3 Use the above feasible plan set to be as initial population of GA.
Step4 Calculate the fitness function. If the result was the optimal solution, then end. Otherwise, go to step 5.
Step5 To generate new population, use crossover probability c p and mutation probability m p , go to step4. When the above-mentioned LR is used to seek solution of the integrated planning model, initialization of all the relaxation multipliers is 0. TableⅠstands for LR-based up and down stream planning trade volume and profit. Duality gap is 7.2%. TableⅡ stands for LR with GA-based up and down stream planning trade volume and profit. Duality gap is 3.7%. LR with GA-based up and down stream trade volume is more than LR-based planning trade volume, and LR with GA-based up and down stream profit is more than LR-based planning profit. From the result, we can find the supply-and-demand volume between up and down stream tends to be in a balance, the trade volume increases to a certain extent, the duality gap is reduced by about 4%, and the partnership between each other is strengthened. Thus, up and down stream finally reach an agreement. The result of integrated planning is beneficial to both sides.
Ⅴ. CONCLUSION
Based on up and down stream cooperative partnership in supply chain management, supply chain up and down stream integrated production planning model is set up in the paper. In this model, factors such as market price, middle inventory are taken into account. LR is used to seek solution of the model. To reduce the duality gap of LR, an improved method with LR and GA is applied in the model. In numerical experiment, supply chain up and down stream "win-win" realization condition and feasibility are discussed.
